Egg jelly triggers a calcium influx which inactivates and is inhibited by calmodulin antagonists in the sea urchin sperm.
Sea urchin sperm must undergo the acrosome reaction to fertilize eggs. The natural inducer of this reaction is the most external coat of the egg, named 'jelly'. The ionic composition of the extracellular and intracellular media and the permeability properties of the sperm plasma membrane are fundamental in this reaction. As Ca2+ is required for the acrosome reaction to occur, its intracellular concentration ([Ca2+]i) was measured with fura-2. In 10 mM Ca2+, egg jelly induced the acrosome reaction and an increase in [Ca2+]i that lasted for several minutes. However, at 0.5 or 2 mM Ca2+, it became evident that the Ca2+-influx pathway activated by jelly opened only for a few seconds; this prevented both the full increase in [Ca2+]i and the acrosome reaction even after the concentration of Ca2+ was raised to 10 mM. In the presence of jelly, the time this permeability pathway remained open was inversely related to the extracellular concentration of Ca2+ ([ Ca2+]e). Using Bisoxonol (a permeant fluorescent membrane potential probe), it was found that the jelly-induced depolarization depended on [Ca2+]e and was proportional to the increase in [Ca2+]i. Since [Ca2+]i could affect the jelly-induced Ca2+ influx through calmodulin, two of its antagonists, trifluoperazine and W-7, were tested. Both compounds blocked the acrosome reaction by inhibiting the jelly-induced increase in [Ca2+]i. W-5 at the same concentration had no effect. The results suggest that one of the jelly-activated Ca2+-influx pathways, probably a channel, is the target of the calmodulin antagonists.